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(54) Recoil starter 

(57) A recoil starter capable of preventing vibration 
of a damper spring (14) due to vibrations of an engine 
caused during running of the engine, to thereby restrain 
abrasion of a rope reel (4), a cam (8) and the like which 
are made of a plastic material, resulting in the durability 
of the recoil starter being enhanced. The recoil starter 
includes a drive section comprised of a rope reel (4) 
which is rotated by pulling a recoil rope (2) and a cam 
(8) for transmitting the rotational force of the reel (4) to 
a crankshaft of the engine through a one-way rotative 
transmission mechanism (10, 11). A damper spring (14) 
in the shape of a torsion coil spring is held in annular 
recesses (12, 13) formed in joint surfaces of the rope 
reel (14) and cam (8) to face each other while the damp- 
er spring (14) is resiliently distorted, so that the rope reel 
(4) and the cam (8) are rotatingly coupled with each oth- 
er through the damper spring (14). 



FIG. 9 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a recoil starter 
having a recoil rope wound around a rope reel rotatably 
supported inside a starter housing, wherein the recoil 
rope is pulled via an operating handle joined to an end 
of the recoil rope to rotate the rope reel so that the ro- 
tational force of the rope reel is transmitted via a one- 
way rotative mechanism, such as a clutch mechanism 
or a centrifugal ratchet, to a drive pulley fixed at a crank- 
shaft of an engine, whereby the crankshaft of the engine 
is rotated due to the rotation of the drive pulley, resulting 
in the engine being started. 

Description of the Related Art 

[0002] A recoil starter, wherein an operating handle 
disposed on the outside of a starter housing is pulled, a 
rope reel having a recoil rope wound therearound, an 
end of which is connected to the operating handle, is 
rotated, the rotational force of the rope reel is transmit- 
ted via a one-way rotative mechanism such as a clutch 
mechanism to a drive pulley connected to a crankshaft 
of an engine, resulting in the engine being started, and 
wherein a damper spring of a torsion coil spring shape 
is interposed between the rope reel and the one-way 
rotative mechanism to resiliency join them, and the ro- 
tation of the rope reel is transmitted via the damper 
spring to the one-way rotative mechanism, shock trans- 
mitted to the handle resulting from fluctuations of a load 
at the time the engine is started is absorbed, and the 
crankshaft of the engine is rotated at a high speed due 
to the rotational energy accumulated in the damper 
spring, so that the engine can be easily started, is al- 
ready known (e.g., see Japanese Utility Model Applica- 
tion Laid-open Publication No, 2-149872). 
[0003] The clutch mechanism provided between the 
crankshaft of the engine and the rope reel of the con- 
ventional recoil starter is constituted by a clutch body 
rotatably supported coaxially with the rope reel, a cylin- 
der disposed so as to be movable in an axial direction 
with respect to the clutch body, and a retainer plate 
which applies rotational resistance to the cylinder. When 
the clutch body is rotated via the rope reel by pulling the 
recoil rope, relative rotation is generated between the 
clutch body and the cylinder that is rotationally regulated 
by the retainer plate, the cylinder is moved in the axial 
direction by a spiral mechanism, and an engagement 
piece formed at an end surface of the cylinder is made 
to engage with an engagement piece formed at a rota- 
tion member fixed to the crankshaft of the engine, 
whereby the rotational force of the clutch body is trans- 
mitted to the crankshaft. After the engine has started, 
the cylinder is rotated from the crankshaft side, whereby 
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the cylinder moves due to the spiral mechanism and the 
engagement piece of the cylinder and the engagement 
piece on the crankshaft side are moved away from each 
other, so that the rotation of the engine is not transmitted 

5 to the clutch body and the rope reel. 

[0004] In the above-described conventional recoil 
starter, the damper spring formed in the torsion coil 
spring shape is disposed on outer peripheral surfaces 
of the clutch body of the clutch mechanism and the rope 

10 reel, one end portion of the damper spring bent in a ra- 
dial direction is engaged with an engagement portion of 
the rope reel having the recoil rope wound thereon, and 
the other end portion of the damper spring bent in the 
axial direction is fitted in an opening formed in the clutch 

15 body, whereby the rope reel and the clutch body are re- 
siliency rotatably joined to each other via the damper 
spring. When the recoil rope is pulled and the rope reel 
is rotated to start the engine, fluctuations of the load of 
the engine are absorbed due to the damper spring being 

20 twisted, the rotational torque of the rope reel is made 
smooth, and the crankshaft of the engine is rotated at a 
high speed via the clutch body due to the rotational en- 
ergy accumulated in the damper spring due to the damp- 
er spring being twisted, resulting in the engine being 

25 easily started. 

[0005] In the above-described conventional recoil 
starter, since the damper spring is mounted between the 
rope reel and the clutch body in a free state, the damper 
spring vibrates with respect to the rope reel and the 

30 clutch body due to vibrations of the engine which is run- 
ning and vibrations of devices driven by the engine after 
the engine has started. Usually, parts such as the rope 
reel, the clutch body and the like are formed of plastic 
materials in order to reduce costs and weight, and 

35 sometimes the opening portion of the clutch body and 
the engagement portion of the rope reel which are con- 
stantly in contact with the damper spring are abraded, 
which causes a play in a rotational direction between 
the damper spring and the rope reel or the clutch body, 

40 whereby the problem arises that functions of the recoil 
starter at the time the engine is started are deteriorated. 
[0006] Also, in the above-described conventional re- 
coil starter, the damper spring is twisted and its diameter 
is reduced when the damper spring absorbs the load of 

45 the engine. When the load of the engine is large, a phe- 
nomenon occurs where the damper spring constricts the 
outer peripheral surfaces of the clutch body and the rope 
reel. When the damper spring constricts the outer pe- 
ripheral surface of the clutch body or the rope reel, the 
50 damper spring becomes unable to absorb fluctuations 
of the load, and a great shock due to the fluctuations of 
the load of the engine is transmitted to the operating 
handle pulling the recoil rope, which makes it difficult to 
start the engine. 
55 [0007] Although it is conceivable to avoid the constric- 
tion phenomenon by setting the outer diameters of the 
rope reel and clutch body and the diameter of the damp- 
er spring in the conventional technology with a sufficient 
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difference in view of constriction, when the load of the 
engine is large, the distortion amount of the damper 
spring becomes large and the damper spring is greatly 
distorted or deformed each time the engine is started. 
Due to the damper spring being repeatedly deformed 
such a large distortion amount, the life span of the damp- 
er spring becomes short, resulting in the durability of the 
recoil starter being reduced. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made so as to 
solve the problems of the above-described conventional 
technology. Accordingly, it is an object of the present in- 
vention to provide a recoil starter capable of suppress- 
ing vibration of a damper spring resulting from vibrations 
during running of an engine, to thereby prevent a dete- 
rioration in functions of the recoil starter at the time an 
engine is started resulting from abrasion of a part there- 
of, such as a rope reel or a cam, made of a plastic ma- 
terial, resulting in the durability of the recoil starter being 
improved. 

[0009] It is another object of the invention to provide 
a recoil starter that prevents a constriction phenomenon 
of a damper spring and prevents a reduction in durability 
resulting from repeated excessive deformations of the 
damper spring. 

[0010] It is still another object of the invention to pro- 
vide a recoil starter that can effectively transmit a pulling 
force exerted on an operating handle to an engine with- 
out fluctuations of a load of the engine being directly 
transmitted to the operating handle adapted to pull a re- 
coil rope. 

[001 1] In order to achieve the above objects, accord- 
ing to a first aspect of the present invention there is pro- 
vided a recoil starter. The recoil starter comprises: a 
starter housing; a recoil rope; an operating handle at- 
tached to an end of the recoil rope drawn out of the start- 
er housing; and a drive section mounted within the start- 
er housing so as to be rotatingly driven through the recoil 
rope by pulling the operating handle, whereby the rota- 
tional force of the drive section is transmitted to a drive 
pulley of an engine through a one-way rotative transmis- 
sion mechanism, so that the engine is started through 
means of the drive section and drive pulley by pulling 
out the recoil rope from the starter housing, wherein the 
drive section includes a rope reel around which the re- 
coil rope is wound and a cam for transmitting the rota- 
tional force of the reel to the drive pulley coupled to the 
crankshaft of the engine through the one-way rotative 
transmission mechanism; the rope reel and the cam are 
joined through respective joint surfaces thereof which 
have respective annular recesses formed therein in a 
manner to face each other; a damper spring in the shape 
of a torsion coil spring is received in the annular recess- 
es in such a state that the damper spring is resiliency 
distorted; and the damper spring has opposite ends 
thereof engaged with the rope reel and the cam, respec- 



tively, whereby the rope reel and the cam are rotatingly 
coupled with each other through the damper spring. 
[0012] In a preferred embodiment of the present in- 
vention, the damper spring is formed to have an outer 

5 diameter slightly larger than a diameter of an outer side 
peripheral wall of one of the annular recesses; and the 
damper spring is received in the recesses in a state 
where the damper spring comes into tight contact with 
an inner surface of the outer side peripheral wall of the 

10 one of the recesses of the rope reel and cam. 

[0013] In a preferred embodiment of the present in- 
vention, the damper spring is formed to have a free 
length larger than a total distance of the annular recess- 
es in an axial direction, whereby the damper spring is 

15 received between bottoms of the recesses while being 
compressed. 

[0014] In a preferred embodiment of the present in- 
vention, the recoil starter further comprises a rotation 
restricting means, arranged between the rope reel and 
20 the cam, for restricting a maximum distortion angle of 
the damper spring. 

[0015] In a preferred embodiment of the present in- 
vention, the damper spring is held on the rope reel and 
cam while an initial load in an engine starting rotational 

25 direction is applied to the damper spring; and the recoil 
starter further comprises a rotation restraining means, 
arranged between the rope reel and the cam, for re- 
straining rotation of the cam relative to the rope reel in 
an engine starting rotational direction. 

30 [0016] In a preferred embodiment of the present in- 
vention, the initial load applied to the damper spring is 
variably set. 

[0017] In a preferred embodiment of the present in- 
vention, the recoil starter further comprises a rotation 
35 restricting means, arranged between the rope reel and 
the cam, for restricting a maximum distortion angle of 
the damper spring. 

[0018] In a preferred embodiment of the present in- 
vention, the rotation restraining means for restraining 

40 the initial load from acting in a rotational direction also 
functions as the rotation restricting means for restricting 
the maximum distortion angle of the damper spring. 
[0019] In a preferred embodiment of the present in- 
vention, the recoil starter further comprises a handle 

45 damper which is provided within the operating handle 
and through which the end of the recoil rope wound on 
the rope reel and drawn out from the starter housing is 
mounted to the operating handle. 
[0020] According to a second aspect of the present 

50 invention there is provided a recoil starter. The recoil 
starter comprises: a starter housing; a recoil rope; an 
operating handle attached to an end of the recoil rope 
drawn out of the starter housing; and a drive section 
mounted within the starter housing so as to be rotatingly 

55 driven through the recoil rope by pulling the operating 
handle, whereby the rotational force of the drive section 
is transmitted to a drive pulley of an engine through a 
one-way rotative transmission mechanism, -so that the 
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engine is started through means of the drive section and 
drive pulley by pulling out the recoil rope from the starter 
housing, wherein the drive section includes a rope reel 
around which the recoil rope is wound and a cam for 
transmitting the rotational force of the reel to the drive 
pulley coupled to the crankshaft of the engine through 
the one-way rotative transmission mechanism; a damp- 
er spring is disposed between the rope reel and the cam 

.in such a manner that opposite ends of the damper 
spring are held on the rope reel and the cam, respec- 
tively, while an initial load in an engine starting rotational 
direction is applied to the damper spring; and a rotation 
restricting means is arranged between the rope reel and 
the cam, for preventing rotation of the cam relative to 
the rope reel in an engine starting rotational direction. 
[0021] According to a third aspect of the present in- 
vention there is provided a recoil starter. The recoil start- 

.er comprises: a starter housing; a recoil rope; an oper- 
ating handle attached to an end of the recoil rope drawn 
out of the starter housing; and a drive section mounted 
within the starter housing so as to be rotatingly driven 
through the recoil rope by pulling the operating handle, 
whereby the rotational force of the drive section is trans- 
mitted to a drive pulley of an engine through a one-way 
rotative transmission mechanism, so that the engine is 
started through means of the drive section and drive pul- 
ley by pulling out the recoil rope from the starter housing; 
wherein the drive section includes a rope reel around 
which the recoil rope is wound and a cam for transmitting 
the rotational force of the rope reel to the drive pulley 
coupled to the crankshaft of the engine through the one- 
way rotative transmission mechanism; a damper spring 
is disposed between the rope reel and the cam in such 
a manner that opposite ends of the damper spring are 
held on the rope reel and the cam, respectively, whereby 
the rope reel and the cam are rotatingly coupled with 
each other; and a handle damper which is provided with- 
in the operating handle and through which the end of 
the recoil rope wound on the rope reel and drawn out 
from the starter housing is mounted to the operating 
handle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

. [0022] The above and other objects, features and ad- 
vantages of the present invention will become more ap- 
parent from the following detailed description when tak- 
en in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a front view of a recoil starter according to 
a first embodiment of the invention; 
Fig. 2 is a rear view of the recoil starter of Fig. 1 ; 
Fig. 3 is an elevational sectional side view of the 
recoil starter of Fig. 1 ; 

Fig. 4 is a perspective view showing a rope reel, a 
damper spring and a cam of the first embodiment 
shown in Fig. 1; 



Fig. 5 is a rear view of the recoil starter of Fig. 1, 
with a drive pulley removed therefrom; 
Fig. 6 is a partial cross-sectional view showing a 
modified manner of attaching the damper spring; 
5 Fig. 7 is a partial cross-sectional view showing an- 

other modified manner of attaching the damper 
spring; 

Fig. 8 is a rear view of a recoil starter according to 
a second embodiment of the invention, with a drive 
10 pulley removed therefrom; 

Fig. 9 is an elevational sectional side view of the 
recoil starter of Fig. 8; 

Fig. 10 is a perspective view showing a rope reel, a 
damper spring and a cam of the embodiment of Fig. 
15 8; 

Fig. 11 is a graph showing characteristics of respec- 
tive deformation amounts of a handle damper and 
the damper spring with respect to a load torque; 
Fig. 12 is a rear view partly in section showing an 
20 operational state of the recoil starter of Fig. 8 prior 
to starting an engine; 

Fig. 13 is a rear view partly in section showing an- 
other operational state of the recoil starter of Fig. 8, 
in which the cam has been stopped by starting re- 

25 sistance; and 

Fig. 14 is a rear view partly in section showing a 
further operational state of the recoil starter of Fig. 
8, in which the rope reel has rotated to a maximum 
distortion position of the damper spring with respect 

30 to the cam stopped. 

DEATAILED DESCRIPTION OF THE INVENTION 

[0023] Embodiments of the invention will now be de- 

35 scribed with reference to the accompanying drawings. 
Figs. 1 to 5 show a recoil starter according to a first em- 
bodiment of the invention. As shown in Fig. 1 , the recoil 
starter is so constructed that by pulling an operating 
handle 3 attached to an end of a recoil rope 2 that is 

40 drawn out to the outside of a starter housing 1, a drive 
section mounted within the starter housing 1 is rotatingly 
driven, a crankshaft of an engine is rotated by the rota- 
tion of the drive section, whereby the engine is started. 
[0024] As shown in Figs. 2 and 3, the drive section is 

45 constituted by a rope reel 4 having the recoil rope 2 
wound thereon, one end of which is pulled out to the 
outside of the starter housing 1 , and a cam 8 that trans- 
mits a rotational force of the rope reel 4 in an engine 
starting direction to the engine via a one-way rotative 

50 mechanism. The rope reel 4 is rotatably supported by a 
reel support shaft 5 integrally formed on an inner side 
of the starter housing 1 so as to protrude therefrom. The 
other end of the recoil rope 2, one end of which is pulled 
out to the outside of the starter housing 1 , is fixed to the 

55 rope reel 4 and wound around the rope reel 4. A knot is 
formed at an end portion of the one end of the recoil 
rope 2 that is pulled out to the outside of the starter hous- 
ing 1 and is held on the operating handle 3 for manually 
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pulling the recoil rope 2. The recoil rope 2 wound around 
the rope reel 4 is pulled out from the rope reel 4 by pulling 
the operating handle 3, whereby the rope reel 4 is rotat- 
ingly driven around the reel support shaft 5. 
[0025] A recoil spring 6, which is for rotating, in an op- 
posite direction, the rope reel 4 rotated by pulling the 
recoil rope 2 so as to rewind the recoil rope 2 pulled out 
from the rope reel 4 around the rope reel 4, is disposed 
between a side surface of the rope reel 4 and an inner 
wall surface of the starter housing 1 . An inner peripheral 
end of the recoil spring 6 is fixed to the starter housing 

I and an outer peripheral end of the recoil spring 6 is 
fixed to the rope reel 4. When the recoil rope 2 is pulled 
to rotate the rope reel 4, a rotational force is accumulat- 
ed in the recoil spring 6, so that the rope reel 4 is rotated 
in the opposite direction by the rotational force accumu- 
lated in the recoil spring 6 when a pulling force of the 
recoil rope 2 is released, resulting in the recoil rope 2 
being rewound around the rope reel 4. 

[0026] A cam support shaft 7 is coaxially formed on 
an inner side of the reel support shaft 5 formed on the 
inner side of the starter housing 1 . A cam 8, which con- 
stitutes the one-way rotative mechanism for transmitting 
the rotational force of the rope reel 4 in the engine start- 
ing direction to the crankshaft of the engine, is rotatably 
supported on the cam support shaft 7. Cam pawls 11, 
which engage with and disengage from a centrifugal 
ratchet 1 0 provided on a drive pulley 9 connected to the 
crankshaft of the engine, are formed on the cam 8 at 
intervals in a circumferential direction thereof. The rota- 
tional force of the cam 8 in the engine starting direction 
is transmitted to the crankshaft of the engine via the 
drive pulley 9 by engaging the cam pawls 11 with the 
centrifugal ratchet 10 of the drive pulley 9. After the en- 
gine has started, the drive pulley 9 is rotated by the en- 
gine, whereby the centrifugal ratchet 10 is rotated by 
centrifugal force in the direction in which the cam pawls 

II disengage, so that transmission of the rotational 
force between the engine and the cam 8 is blocked. 
[0027] The rope reel 4 and the cam 8 are disposed so 
that their side surfaces face each other, and annular re- 
cesses 1 2 and 1 3 are respectively formed in the oppos- 
ing side surfaces of the rope reel 4 and the cam 8 in 
such a manner that the annular recesses 1 2 and 1 3 face 
each other. A damper spring 14 that connects the rope 
reel 4 and the cam 8 to each other is received in the 
annular recesses 12 and 13. As shown in Fig. 4, the 
damper spring 1 4 is formed in the shape of a torsion coil 
spring and provided at one end thereof with an engaging 
end portion 15 which is formed by bending the end por- 
tion into a U-shape in a horizontal direction. The engag- 
ing end portion 15 is received in a holding groove 16 
formed continuously with the outer periphery of the an- 
nular recess 12 formed in the rope reel 4, so that the 
rope reel 4 and the damper spring 1 4 are rotatingly con- 
nected to each other. 

[0028] The damper spring 14 is provided at the other 
end thereof with another engaging end portion 1 7, which 



is formed by bending the end portion in the axial direc- 
tion. The other end of the damper spring 14 is rotatingly 
connected to the cam 8 by the engaging end portion 17 
which is inserted in a holding hole 18 formed so as to 
5 penetrate the cam 8 from a bottom portion of the annular 
recess 13 to an upper surface of the cam 8. Thus, the 
rope reel 4 and the cam 8 are rotatingly coupled with 
each other via the damper spring 14. 
[0029] As shown in Fig. 3, a diameter of an outer side 

10 peripheral wall 19 of the annular recess 12 formed in the 
rope reel 4 is formed so as to be slightly smaller than a 
diameter of an outer side peripheral wall 20 of the an- 
nular recess 13 formed in the cam 8. Moreover, an outer 
diameter of the damper spring 14 of the torsion coil 

15 spring shape in a free state is formed so as to be slightly 
larger than the diameter of the outer side peripheral wall 
1 9 of the annular recess 1 2 of the rope reel 4. When the 
damper spring 14 is assembled in the annular recess 
12 of the rope reel 4, the other end of the damper spring 

20 14 is rotated in the winding direction so as to reduce the 
diameter of the damper spring 14 while the engaging 
end portion 15 of the one end of the damper spring 14 
is received in the holding groove 16 of the rope reel. 4, 
followed by fitting the damper spring 14 into the annular 

25 recess 12 in a state where the wound diameter of the 
damper spring 14 is reduced. Thus, the damper spring 
14 is resiliently received in the annular recess 12 in a 
state where the damper spring 14 comes into tight con- 
tact with the outer side peripheral wall 19 of ithe annular 

30 recess 12. 

[0030] A screw 23 is affixed via a washer 22 to a distal 
end portion of the cam support shaft 7, and the cam 8 
and the rope reel 4 via the cam 8 are rotatably disposed 
by the washer 22 in a state where the annular recesses 

35 12 and 13 thereof face each other. Thus, the cam 8 is 
rotated, in accordance with the rotation of the rope reel 
4, via the damper spring 14 in a direction opposite to the 
engine starting direction. 

[0031] As shown in Fig. 5, a through hole 24 that pen- 
40 etrates the operating handle 3 from a bottom end thereof 
to a top end thereof is formed in a center portion of the 
operating handle 3 that retains the end of the recoil rope 
2. A handle damper 25 constituted by a compression 
coil spring is received in the interior of the through hole 
45 24. The end of the recoil rope 2 wound around the. rope 
reel 4 is inserted into the through hole 24 from the bot- 
tom end of the operating handle 3, passed through the 
center of the handle damper 25, and fitted through a col- 
lar 26 received in the through hole 24 of the operating 
so handle 3, and terminates in a knot formed at an end por- 
tion thereof to be supported on the collar 26. By pulling 
the operating handle 3, the end of the recoil rope 2 is 
pulled via the handle damper 25. 

[0032] Next, an operation of the recoil starter of the 
55 above-described embodiment will be described. Before 
starting the engine, the centrifugal ratchet 10 provided 
on the drive pulley 9 connected to the crankshaft of the 
engine is rotated a inner side position by a spring action, 
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so that the end portion of the centrifugal ratchet 1 0 abuts 
against the cam pawl 11 formed on the cam 8. When 
the recoil rope 2 is pulled via the operating handle 3, the 
portion of the recoil rope 2 is pulled out of the starter 
housing 1 via the handle damper 25, whereby the rope 
reel 4 is rotated and the cam 8 is rotated via the damper 
spring 14 due to the rotation of the rope reel 4. The cam 
pawl 11 of the cam 8 engages with the centrifugal ratchet 
1 0, so that the drive pulley 9 is rotated via the centrifugal 
ratchet 10, resulting in the crankshaft of the engine 
joined to the drive pulley 9 being rotated. 

- [0033] When the starting load of the engine becomes 
large, the rotational load of the cam 8 becomes large. 
As shown in Fig. 5, although the rotation of the cam 8 is 
stopped by rotational load resistance of the engine, the 
damper spring 14 is twisted to absorb the load due to 
the rotation of the rope reel 4 resulting from the pulling 
of the recoil rope 2, so that shock of load resulting from 
load fluctuations of the engine is not directly transmitted 
to the recoil rope 2. Also, at this time, the rotational force 

• of the rope reel 4 is accumulated in the damper spring 
14 due to the damper spring 14 being twisted. At this 
time, although the damper spring 14 is twisted and the 
outer diameter thereof is reduced and the outer periph- 
ery of the damper spring 1 4 disengage from the periph- 
eral wall 19 of the annular recess 12 of the rope reel 4, 
the engaging end portions 15 and 17 of the opposite 
ends of the damper spring 14 are resiliently retained be- 
tween the rope reel 4 and the cam 8. 

. [0034] Moreover, as the recoil rope 2 is further pulled 
put, the rope reel 4 is rotated, and the rotational force 
accumulated in the damper spring 14 becomes larger, 
the handle damper 25 is compressed to absorb the 
shock of the load fluctuations propagated to the operat- 
ing handle 3 via the recoil rope 2, and, at the same time, 
the pulling force of the recoil rope 2 is accumulated in 
the damper handle 25. When the rotational force of the 
rope reel 4 exceeds the starting load of the engine, the 

. rotational force of the rope reel 4 resulting from the pull- 
ing of the recoil rope 2 and the rotational force accumu- 
lated in the damper spring 14 are released to the cam 
8 and transmitted to the drive pulley 9 via the centrifugal 
ratchet 10, so that the crankshaft and the drive pulley 9 
are rotated at once, whereby the engine is started. At 
this time, the diameter-reduced damper spring 14 re- 
turns to its original diameter, and the damper spring 14 
comes into tight contact with the peripheral wall 19 of 

. the annular recess 12 of the rope reel 4. When the en- 
gine starts and the crankshaft rotates, the centrifugal 
ratchet 1 0 is rotated to an outer side position by the ac- 
tion of centrifugal force and no longer abuts against the 
pawl 11 of the cam 8. 

[0035] When the recoil rope 2 is loosened after the 
engine has started, the rope reel 4 is rotated in the op- 
posite direction by the rotational force accumulated in 
the recoil spring 6, so that the recoil rope 2 is rewound 
around the rope reel 4. At this time, although the cam 8 
is rotated in the opposite direction via the damper spring 



14 integrally with the rope reel 4, the centrifugal ratchet 
1 0 has rotated to the outer side position after the engine 
started as mentioned above, so that the cam pawls 11 
of the cam 8 can be rotated without contacting the cen- 

5 trifugal ratchet 10. In some rare cases, the engine has 
not started by one starting operation, and when the re- 
coil rope 2 is returned in order to try starting the engine 
again, the cam 8 is rotated in the opposite direction via 
the damper spring 14 integrally with the rope reel 4. 

10 However, the rotation of the cam 8 and the rope reel 4 
in the opposite direction is not obstructed as the cam 
pawl 11 of the cam 8 comes into contact with the rear 
surface of the centrifugal ratchet 10 to rotate the centrif- 
ugal ratchet 1 0 to the outer side position against the urg- 

15 ing force of the spring. 

[0036] According to the above-described embodi- 
ment, since the damper spring 14 is resiliently received 
in the annular recesses 12 and 13 while the damper 
spring 14 is kept in tight contact with the peripheral wall 

20 19 of the annular recess 12 formed in the rope reel 4, 
after the engine has been started, relative vibrations be- 
tween the damper spring 14 and the rope reel 4 or cam 
8 are not generated, and even when vibrations at the 
time the engine is running are propagated to the recoil 

25 starter, abrasion of engaging portions of the holding 
groove 16 and the holding hole 18 resulting from vibra- 
tions of the damper spring 14 can be prevented. There- 
fore, sufficient durability can be exhibited even if parts 
such as the rope reel 4 and the cam 8 are formed of a 

30 plastic material. 

[0037] Also, since the end portion of the recoil rope 2 
is retained via the handle damper 25 received inside the 
operating handle 3, even if the starting load of the engine 
becomes large and the damper spring 14 is constricted 

35 in the annular recesses 1 2 and 1 3, shock of load fluctu- 
ations of the engine which is propagated to the operating 
handle 3 can be buffered. In addition, the pulling oper- 
ation force of the recoil rope 2 is accumulated in the han- 
dle damper 25, so that the operation force accumulated 

40 in the handle damper 25 is released to contribute to the 
rotation of the engine, resulting in the starting operation 
of the engine being conducted more easily. 
[0038] Fig. 6 shows a modified example of the recoil 
starter according to the above-described embodiment. 

45 in this modified example, the diameter of the outer side 
peripheral wall 20 of the annular recess 1 3 formed in the 
cam 8 is formed so as to be smaller than the diameter 
of the peripheral wall 1 9 of the outer side of the annular 
recess 12 of the rope reel 4, whereby the damper spring 

50 14 is received in the annular recesses 12 and 13 while 
the damper spring 14 comes into tight contact with the 
peripheral wall 20 of the annular recess 1 3 of the cam 8. 
[0039] Fig. 7 shows yet another modified example of 
the recoil starter according to the above-described em- 

55 bodiment. In this modified example, the free length of 
the damper spring 14 is set to be larger than the distance 
between bottom surfaces 12a and 13a of the annular 
recesses 12 and 13 formed in the rope reel 4 and the 
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cam 8, and the damper spring 14 is received in the an- 
nular recesses 12 and 13 in a state where it is com- 
pressed between the bottom surfaces 12a and 13a. Ac- 
cording to these modified examples also, vibrations of 
the damper spring 14 due to the rotation of the engine 5 
can be effectively prevented , so that it is possible to pre- 
vent abrasion of the engaging portions of the rope reel 
4 and the cam 8. 

[0040] A recoil starter according to another embodi- 
ment of the invention shown in Figs. 8 to 14 will be de- 10 
scribed below. Because the basic configuration of the 
recoil starter of this embodiment is the same as that of 
the aforementioned embodiment, a detailed description 
thereof will be omitted by giving reference numerals that 
are the same as those of the aforementioned embodi- 15 
ment to the same parts in the drawings. In the recoil 
starter of this embodiment, the damper spring 14 is ar- 
ranged between the rope reel 4 and the cam 8 in a state 
where an initial load of a torsional direction is applied in 
advance to the damper spring 14 in order to prevent 20 
abrasion of parts resulting from vibrations of the damper 
spring 14. Moreover, in the recoil starter of this embod- 
iment, a rotation regulating means 30 for regulating the 
amount of a relative rotation between the rope reel 4 
and the cam 8 is provided in order to maintain the initial 25 
load of the damper spring 14 and in order to prevent a 
reduction in durability of the damper spring 14 resulting 
from excessive distortion and constriction of the damper 
spring 14. 

[0041] Similar to the aforementioned embodiment, 30 
the damper spring 14 is received in the annular recesses 

12 and 13 formed in mutually facing side surfaces of the 
rope reel 4 and the cam 8. As shown in Fig. 9, the en- 
gaging end portion 15 formed at one end of the damper 
spring 14 is received in the holding groove 16 formed 35 
continuously with the annular recess 12 of the rope reel 

4, and the engaging end portion 17 formed at the other 
end of the damper spring 14 is inserted into one of a 
plurality of holding holes 18 formed in the annular recess 

13 of the cam 8, whereby the rope reel 4 and the cam *o 
8 are rotatingly coupled with each other through the 
damper spring 14. The plurality of holding holes 18 are 
formed at substantially equal intervals along the circum- 
ference of the annular recess 13 of the cam 8, so that 

the engaging end portion 17 of the damper spring 14 45 
can be selectively inserted into any one of the holding 
holes 18. 

[0042] As shown in Figs. 8 to 1 0, the rotation regulat- 
ing means 30 for regulating the relative rotation between 
the rope reel 4 and the cam 8 is arranged between the so 
rope reel 4 and the cam 8. The rotation regulating means 
30 is constituted by a first stopper piece 31, which is 
formed on the side surface of the rope reel 4 facing the 
cam 8 so as to protrude from the outside of the annular 
recess 12 formed in the side surface of the rope reel 4, 55 
and a second stopper piece 34, which is formed on an 
outer peripheral surface of the cam 8 adjacent to the 
side surface of the cam 8 facing the rope reel 4 so as to 



protrude radially outward, so that the second stopper 
piece 34 faces the first stopper piece 31 of the rope reel 
4. 

[0043] As shown in Fig. 10, a front end surface 32 of 
the first stopper piece 31 formed on the rope reel 4, 
which front end surface faces in the engine starting ro- 
tation direction, is brought into contact with a rear end 
surface 35 of the second stopper piece 34 formed on 
the cam 8, which rear end surface faces in the direction 
opposite to the engine starting rotation direction, where- 
by the amount of rotation of the rope reel 4 in the engine 
starting rotation direction with respect to the cam 8 is 
regulated, that is, a maximum distortion angle of the 
damper spring 14 is restricted. The rotation regulating 
means 30 is set so that, when the relative rotation angle 
of the rope reel 4 with respect to the cam 8 has become 
about 300 degrees or more, the front end surface 32 of 
the first stopper piece 31 and the rear end surface 35 of 
the second stopper piece 34 are brought into contact 
and the relative rotation between the rope reel 4 and the 
cam 8 is restricted. 

[0044] As mentioned above, the damper spring 14 is 
disposed between the rope reel 4 and the cam 8 in a 
state where the initial load in the engine starting rotation 
direction has been applied to the damper spring 14 in 
advance. For this reason, the cam 8 is rotatingly urged, 
with respect to the rope reel 4, in the engine starting 
rotation direction in a state where the rope reel 4 and 
the cam 8 are joined to each other via the damper spring 
1 4. Therefore, the rope reel 4, cam 8 and damper spring 
14 are assembled in the recoil starter in a state where 
a front end surface 36 of the second stopper piece 34 
of the rotation regulating means 30 is brought into con- 
tact with a rear end surface 33 of the first stopper piece 
31, whereby rotation of the cam 8 by a rotational force 
generated between the cam 8 and the rope reel 4 re- 
sulting from the initial load acting on the damper spring 
14 is restrained. That is, the first and second stopper 
pieces 31 and 32 also function as a rotation restraining 
means for restraining rotation of the cam 8 relative to 
the rope reel 4 in thetengine starting rotational direction. 
[0045] It is possible to variably adjust the torsional an- 
gle of the damper spring 14 in accordance with the mag- 
nitude of the starting torque of the engine to which the 
recoil starter is attached, by selectively inserting the en- 
gaging end portion 17 of the damper spring 14 connect- 
ed to the cam 8 into one of the plurality of holding holes 
1 8 that are formed in and disposed on the circumference 
of the cam 8. Thus, it is possible to set, to the damper 
spring 14, the initial toad corresponding to the magni- 
tude of the starting load of the engine. 
[0046] As shown in Fig. 9, the end of the recoil rope 
2 wound around the rope reel 4 is inserted into the 
through hole 24 formed in the operating handle 3 and is 
held on an end portion of the collar 26 that is disposed 
to be in contact with the end portion of the handle damp- 
er 25 constituted by a compression coil spring disposed 
in the interior of the through hole 24. The recoil rope 2 
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is pulled out via the handle damper 25 by pulling the 
operating handle 3. 

[0047] As shown in Fig. 11, the load of the damper 
spring 14 when the rope reel 4 relatively rotates about 
300 degrees with respect to the cam 8 and the rotation 
is restricted by the rotation regulating means 30 is set 
to become slightly smaller than the starting torque of an 
average engine. Thus, just before the engine is started, 
the damper spring 14 is twisted about 300 degrees so 
that a sufficient rotational force is accumulated in the 
damper spring 14, and when the engine is to be started, 
this rotational force is effectively transmitted to the cam 
8 so that it can become easy to start the engine. Also, 
the load of the handle damper 25 is set so that a maxi- 
mum load becomes larger than the starting torque load 
of the engine, whereby shock due to fluctuations of the 
load of the engine, when a large load exceeding the 
starting torque of an average engine is generated and 
the rotation between the rope reel 4 and the cam 8 is 
restricted by the rotation regulating means 30, can be 
effectively absorbed by the handle damper 25. 
[0048] Next, the operation of the recoil starter of the 
above-described embodiment will be described with ref- 
erence to Figs. 12 to 14. Prior to the starting operation 
. of the engine, the centrifugal ratchet 10 provided on the 
drive pulley 9 joined to the crankshaft of the engine is in 
a state where it has moved to the inner side position by 
the spring action and the centrifugal ratchet 10 is 
brought into contact with the cam pawl 11 formed on the 
cam 8. Relative rotation between the cam 8 and the rope 
reel 4 resulting from the initial load of the damper spring 
14 is restrained by engagement of the rear end surface 
33 of the first stopper piece 31 with the front end surface 
36 of the second stopper piece 34, as shown in Fig. 12. 
When the recoil rope 2 is pulled via the operating handle 
3, the rope reel 4 is rotated, and the cam 8 is rotated via 
the damper spring 14 to which the initial load is applied. 
The cam pawl 11 of the cam 8 is brought into contact 
with the centrifugal ratchet 10, and the drive pulley 9 is 
made to rotate via the centrifugal ratchet 10, whereby 
the crankshaft joined to the drive pulley 9 is rotated. 
[0049] When the starting load of the engine increases 
and the rotational load of the cam 8 becomes larger than 
the initial load applied in advance to the damper spring 
14, as shown in Fig. 13, the rotation of the cam 8 is 
stopped by the load of the engine, while the rear end 
surface 33 of the first stopper piece 31 of the rope reel 
4 and the front end surface 36 of the second stopper 
piece 34 move away from each other, so that the rope 
reel 4 is further rotated. Thus, because the damper 
spring 14 is twisted and absorbs the load, shock result- 
ing from load fluctuations of the engine is not directly 
transmitted to the recoil rope 2. Also, at this time, the 
rotational force of the rope reel 4 is accumulated in the 
damper spring 14 due to the damper spring 14 being 
twisted. 

[0050] When the starting load of the engine further be- 
comes larger, the rope reel 4 is further rotated with re- 



spect to the cam 8 of which rotation is obstructed by the 
starting load, and when the relative rotation angle be- 
tween the rope reel 4 and the cam 8 increases to about 
300 degrees, as shown in Fig. 14, the front end surface 
5 32 of the first stopper piece 31 of the rope reel 4 is 
brought into contact with the rear end surface 35 of the 
second stopper piece 34 of the cam 8. whereby relative 
rotation between the rope reel 4 and the cam 8 is ob- 
structed, resulting in the cam 8 being integrally rotated 
10 by the rope reel 4 via the first stopper piece 31 and the 
second stopper piece 34. The positions at which the first 
stopper piece 31 and the second stopper piece 34 are 
disposed are set so that both stopper pieces 31 and 34 
are brought into contact with each other before the outer 
15 diameter of the damper spring 14 is reduced by the tor- 
sional distortion or deformation of the damper spring 1 4 
and the damper spring 14 constricts the peripheral wall 
surfaces of the inner peripheral side of the annular re- 
cesses 1 2 and 1 3 of the rope reel 4 and the cam 8. Thus, 
20 constriction of the damper spring 14 is prevented. Addi- 
tionally, the damper spring 14 is distorted to its maxi- 
mum distortion angle and the rotational force for starting 
the engine is effectively accumulated. 
[0051] Although the handle damper 25 received in- 
25 side the operating handle 3 is also deformed in accord- 
ance with the increase of the load torque of the engine, 
since the handle damper 25 is set to a load that is larger 
than the damper spring 14, the first stopper piece 31 
and the second stopper piece 34 of the rotation regulat- 
30 ing means 30 engage as described above, whereby 
even after the rope reel 4 and the cam 8 are integrally 
connected and rotate, as shown in Fig. 14, the buffer 
effect is exhibited between the recoil rope 2 and the op- 
erating handle 3, shock transmitted to the operating 
35 handle 3 via the rope reel 4 and the recoil rope 2 due to 
fluctuations of the load of the engine is buffered, and the 
shock is not transmitted to the operating handle 3. More- 
over, the pulling force of the operating handle 3 is accu- 
mulated in the handle damper 25 due to the handle 
40 damper 25 being compressed by pulling the operating 
handle 3. 

[0052] When the rope reel 4 is further rotated by pull- 
ing the operating handle 3 and the rotational force ac- 
cumulated in the damper spring 14 exceeds the starting 

45 load of the engine, the rotational force of the rope reel 
4 resulting from the pulling force of the operating handle 
3, the accumulated force of the handle damper 25 and 
the rotational force accumulated in the damper spring 
14 are released to the cam 8 and transmitted to the drive 

so pulley 9 via the centrifugal ratchet 10, so that the crank- 
shaft of the engine is rotated at once, resulting in the 
engine being started. When the engine starts and the 
crankshaft rotates, the centrifugal ratchet 10 rotates to 
the outer side position by the action of centrifugal force 

55 and no longer comes into contact with the cam pawls 11 
of the cam 8. When the recoil rope 2 is loosened after 
the engine has started, the rope reel 4 is rotated in the 
opposite direction by the rotational force accumulated 
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in the recoil spring 6, so that the recoil rope 2 is rewound 
around the rope reel 4. 

[0053] Although vibrations of the engine which is run- 
ning are propagated to the recoil starter after the engine 
has started, rotation of the rope reel 4 and the cam 8 is 
deterred by the first stopper piece 31 and the second 
stopper piece 34, and the engaging end portions 15 and 
1 7 formed at both ends of the damper spring 14 are held 
in a state where the initial load is applied to the rope reel 
4 and the cam 8. Thus, relative vibrations between the 
damper spring 14 and the rope reel 4 or cam 8 do not 
occur. 

[0054] As described above, according to the inven- 
tion, the annular recesses are formed in the joint surfac- 
es of the cam and the rope reel, and the damper spring 
of the torsion coil shape is received in the recesses in a 
state where the damper spring is distorted to reduce the 
diameter thereof and comes into tight contact with the 
peripheral wall of one of the annular recesses, or in a 
state where the damper spring is compressed between 
the bottom surfaces of the recesses, so that the damper 
spring does not vibrate inside the annular recesses due 
to vibrations of the engine or the like after the engine 
has started, abrasion of portions of the holding groove 
and the holding hole of the rope reel and the cam formed 
of a plastic material can be prevented, a deterioration in 
functions at the time of the starting operation due to a 
play resulting from abrasion can be prevented, and the 
durability of the recoil starter can be improved. 
[0055] In one embodiment of the invention, the rota- 
tion restricting means for restricting the maximum dis- 
tortion angle of the damper spring is arranged between 
the rope reel and the cam, so that the relative rotation 
angle between the rope reel and the cam is restricted 
by the rotation restricting means before the amount of 
the torsional distortion of the damper spring becomes 
so large that the outer diameter of the damper spring is 
reduced to make the damper spring constrict the periph- 
eral walls of the rope reel and the cam, whereby the phe- 
nomenon in which the damper spring constricts the pe- 
ripheral walls of the rope reel and the cam does not oc- 
cur. Moreover, since the rotation restricting means pre- 
vents the damper spring from being distorted to an ex- 
cessive distortion angle, the damper spring with a 
lengthened life span undergoes repeated distortions, re- 
sulting in the durability of the recoil starter being im- 
proved. 

[0056] In one embodiment of the invention, the damp- 
er spring is held on the rope reel and cam while an initial 
load in an engine starting rotational direction is applied 
to the damper spring, and a rotation restraining means 
is arranged between the rope reel and the cam to re- 
strain rotation of the cam relative to the rope reel in an 
engine starting rotational direction, so that relative vi- 
brations do not occur between the damper spring and 
the rope reel or the cam. Therefore, abrasion of the por- 
tions of the holding groove and the holding hole resulting 
from vibrations of the damper spring can be prevented, 



whereby a sufficient durability of parts, such as the rope 
reel and the cam, is obtained even when the parts are 
formed of a plastic material. 

[0057] In one embodiment of the invention, the initial 
5 load applied to the damper spring is variably set, so that 
the initial torque of the damper spring can be variably 
set in conjunction with the magnitude of the initial load 
of the engine to which the recoil starter is attached, 
whereby the recoil starter can be applied to a wide range 
to of engines. 

[0058] In one embodiment of the invention, the rota- 
tion restraining means for restraining the initial load from 
acting in a rotational direction also functions as the ro- 
tation restricting means for restricting the maximum dis- 
15 tortion angle of the damper spring, so that the shapes 
and structures of the rope reel and the cam can be sim- 
plified, resulting in the manufacturing costs of the recoil 
starter as well as the size and weight thereof being re- 
duced. 

20 [0059] In one embodiment of the invention, the damp- 
er spring is interposed between the rope reel and the 
cam, and a handle damper is provided within the oper- 
ating handle in such a manner that the end of the recoil 
rope wound on the rope reel and drawn out from the 

25 starter housing is mounted to the operating handle 
through the handle damper, so that shock due to fluctu- 
ations of load is absorbed by the handle damper even 
after the action of shock absorption between the rope 
reel and the cam has been lost due to constriction of the 

30 damper spring or due to the rotation restricting means 
in a state where the damper spring disposed between 
the rope reel and the cam has been maximally distorted. 
Thus, shock of the operating handle pulling the recoil 
rope is buffered, resulting in the starting operation of the 

35 engine being conducted easily. Moreover,- since the 
elastic force accumulated by the deformation of the han- 
dle damper is also transmitted as a rotational force to 
the cam via the rope reel, the engine can be started 
more easily. 

40 [0060] While illustrative and presently preferred em- 
bodiments of the present invention have been described 
in detail herein, it is to be understood that the inventive 
concepts may be otherwise variously embodied and 
employed and that the appended claims are intended to 

45 be construed to include such variations except insofar 
as limited by the prior art. 

Claims 

50 

1. A recoil starter comprising: 

a starter housing (1); 
a recoil rope (2); 
55 an operating handle (3) attached to an end of 

said recoil rope (2) drawn out of said starter 
housing (1); and 

a drive section mounted within said starter 
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housing (1 ) so as to be rotatingly driven through 
said recoil rope (2) by pulling said operating 
handle (3), whereby the rotational force of said 
drive section is transmitted to a drive pulley (9) 
of an engine through a one-way rotative trans- 
mission mechanism (10, 11), so that the engine 
is started through means of said drive section 
and drive pulley (9) by pulling out said recoil 
rope (2) from said starter housing (1), charac- 
terized in that: 

said drive section includes a rope reel (4) 
around which said recoil rope (2) is wound 
and a cam (8) for transmitting the rotational 
force of said reel (4) to the drive pulley (9) 
coupled to the crankshaft of the engine 
through said one-way rotative transmis- 
sion mechanism (10, 11); 
said rope reel (4) and said cam (8) are 
joined through respective joint surfaces 
thereof which have respective annular re- 
cesses (12,13) formed therein in a manner 
to face each other; 

a damper spring (14) in the shape of a tor- 
sion coii spring is received in said annular 
recesses (12, 13) in such a state that said 
damper spring (14) is resiliently distorted; 
and 

said damper spring (14) has opposite ends 
thereof engaged with said rope reel (4) and 
said cam (8), respectively, whereby said 
rope reel (4) and said cam (8) are rotatingly 
coupled with each other through said 
damper spring (14). 

2. A recoil starter as defined in claim 1, wherein said 
damper spring (14) is formed to have an outer di- 
ameter slightly larger than a diameter of an outer 
side peripheral wall (19; 20) of one of said annular 
recesses (12, 13); and 

said damper spring (14) is received in said re- 
cesses (1 2, 1 3) in a state where said damper spring 
(14) comes into tight contact with an inner surface 
of said outer side peripheral wall (19; 20) of said 
one of said recesses (12, 13) of said rope reel (4) 
and cam (8). 

3. A recoil starter as defined in claim 1, wherein said 
damper spring (14) is formed to have a free length 
larger than a total distance of said annular recesses 
(12, 13) in an axial direction, whereby said damper 
spring (14) is received between bottoms (12a, 13a) 
of said recesses (12, 13) while being compressed. 

4. A recoil starter as defined in one of claims 1 to 3, 
further comprising a rotation restricting means (30), 
arranged between said rope reel (4) and said cam 
(8), for restricting a maximum distortion angle of 



said damper spring (14). 

5. A recoil starter as defined in claim 1, wherein said 
damper spring is held on said rope reel (4) and cam 

5 (8) while an initial load in an engine starting rota- 

tional direction is applied to said damper spring 
(14); 

the recoil starter further comprising a rotation 
restraining means (33,36), arranged between said 
10 rope reel (4) and said cam (8), for restraining rota- 
tion of said cam (8) relative to said rope reel (14) in 
an engine starting rotational direction, 

6. A recoil starter as defined in claim 5, wherein said 
15 initial load applied to said damper spring (14) is var- 
iably set. 

7. A recoil starter as defined in claim 6, further com- 
prising a rotation restricting means, arranged be- 

20 tween said rope reel (4) and said cam (8), for re- 
stricting a maximum distortion angle of said damper 
spring (14). 

8. A recoil starter as defined in claim 7, wherein said 
25 rotation restraining means for restraining the initial 

load from acting in a rotational direction also func- 
tions as said rotation restricting means for restrict- 
ing the maximum distortion angle of said damper 
spring (14). 

30 

9. A recoil starter as defined in one of claims 5 to 8, 
further comprising a handle damper (25) which is 
provided within said operating handle (3) and 
through which said end of said recoil rope (2) wound 

35 on said rope reel (4) and drawn out from said starter 
housing (1 ) is mounted to said operating handle (3). 

10. A recoil starter comprising: 

40 a starter housing (1); 

a recoil rope (2); 

an operating handle (3) attached to an end of 
said recoil rope (2) drawn out of said starter 
housing (1); and 

45 a drive section mounted within said starter 

housing (1) so as to be rotatingly driven through 
said recoil rope (2) by pulling said operating 
handle (3), whereby the rotational force of said 
drive section is transmitted to a drive pulley (9) 

50 of an engine through a one-way rotative trans- 

mission mechanism (10, 11), so that the engine 
is started through means of said drive section 
and drive pulley (9) by pulling out said recoil 
rope (2) from said starter housing (1), charac- 

55 terized in that: 

said drive section includes a rope reel (4) 
around which said recoil rope (2) is wound 
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and a cam (8) for transmitting the rotational 
force of said reel (4) to the drive pulley (9) 
coupled to the crankshaft of the engine 
through said one-way rotative transmis- 
sion mechanism (10, 11); 5 
a damper spring (14) is disposed between 
said rope reel (4) and said cam (8) in such 
a manner that opposite ends of said damp- 
er spring (14) are held on said rope reel (4) 
and said cam (8)), respectively, while an in- 10 
itial load in an engine starting rotational di- 
rection is applied to said damper spring 
(14); and 

a rotation restricting means (31 ,34) is ar- 
ranged between said rope reel (4) and said 15 
cam (8), for preventing rotation of said cam 
(8) relative to said rope reel (14) in an en- 
gine starting rotational direction. 

11. A recoil starter as defined in claim 10, wherein said 20 
initial load applied to said damper spring (14) is var- 
iably set. 

12. A recoil starter as defined in claim 10 or 11, further 
comprising a rotation restricting means, arranged 25 
between said rope reel (4) and said cam (8), for re- 
stricting a maximum distortion angle of said damper 
spring (14). 

13. A recoil starter as defined in claim 12, wherein said 30 
rotation restraining means for restraining the initial 
load from acting in a rotational direction also func- 
tions as said rotation restricting means for restrict- 
ing the maximum distortion angle of said damper 
spring (14). 35 

14. A recoil starter as defined in one of claims 10 to 13, 
further comprising a handle damper (25) which is 
provided within said operating handle (3) and 
through which said end of said recoil rope (2) wound 40 
on said rope reel (4) and drawn out from said starter 
housing (1 ) is mounted to said operating handle (3). 

15. A recoil starter comprising; 

45 

a starter housing (1); 
a recoil rope (2); 

an operating handle (3) attached to an end of 
said recoil rope (2) drawn out of said starter 
housing (1); and so 
a drive section mounted within said starter 
housing (1) so as to be rotating ly driven through 
said recoil rope (2) by pulling said operating 
handle (3), whereby the rotational force of said 
drive section is transmitted to a drive pulley (9) 55 
of an engine through a one-way rotative trans- 
mission mechanism (10, 11), so that the engine 
is started through means of said drive section 



and drive pulley (9) by pulling out said recoil 
rope (2) from said starter housing (1), charac- 
terized in that: 

said drive section includes a rope reel (4) 
around which said recoil rope (2) is wound 
and a cam (8) for transmitting the rotational 
force of said rope reel (4) to the drive pulley 
(9) coupled to the crankshaft of the engine 
through said one-way rotative transmis- 
sion mechanism (10, 11); 
a damper spring (14) is disposed between 
said rope reel (4) and said cam (8) in such 
a manner that opposite ends of said damp- 
er spring (14) are held on said rope reel (4) 
and said cam (8), respectively, whereby 
said rope reel (4) and said cam (8) are ro- 
tatingly coupled with each other; and 
a handle damper (25) which is provided 
within said operating handle (3) and 
through which said end of said recoil rope 
(2) wound on said rope reel (4) and drawn 
out from said starter housing (1) is mount- 
ed to said operating handle (3). 
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